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ABSTRACT

The lone star tick, Amblyomma americanum (L.), was found at 17
of 18 upland sites surveyed in Louisiana.

Lone star ticks were

found at only 4 of 17 sites in the bottomland areas of the state.
Other tick species found during the survey, which was conducted
during the spring and summer 1970, were the gulf coast tick
Amblyomma maculaturn Koch and the American dog tick Dermacentor
variabilis (Say).

Sixty-two host animals belonging to 10 species

were collected from upland and bottomland areas of the state and
examined for the presence of ticks.

Lone star ticks were found on

most of the upland animals and none was found on the bottomland
animals, although D. variabilis and Ixodes sp. ticks were.
Percent soil moisture varied significantly (P<.01) at both
1 inch and 4 inch depths between upland and bottomland areas from
October 1970 and until June 1971.

There was no significant varia

tion in survival between upland and bottomland areas of nymphs or
adults released in October in study exclosures and recovered in
the spring. A highly significant negative correlation (r=-.95)
existed between percent survival of unengorged nymphal survival and
average percent soil moisture.

A nonsignificant negative correlation

was found between unengorged adult survival and average percent soil
moisture.

Observations on flooding due to annual winter and early

spring rains showed that all six bottomland study locations were
under water for a month or more during the study.
Three percent of adult lone star ticks released 40 feet from
a C02 source was recaptured in 6 hours and nymphs moved 15 feet in
vii

4 hours during the daytime to a C02 source.
observed to move to a

source at night.

vil:L

Adult ticks were not

INTRODUCTION

Geologically, Louisiana Is new.

Much of the state consists of

marine and alluvial sediments deposited after the principal struc
tural features of surrounding regions had assumed their present
form.

The coastal plain areas were formed by a progressive but

gradual retreat of the Gulf and an accompanying rise of the northern
part of the state (Garter 1969).
The Mississippi Alluvial Plain extends southward along the river
in a broad belt with an average width of about 50 miles.

Narrow at

the north, it widens considerably below Baton Rouge, where it veers
southeastward to form the delta.

This area, together with the

valleys of the Red and Ouachita rivers, is known as the Valley or
alluvial lands

(Carter 1969).

Because their origins are dissimilar, soils and hence plant
communities

and

animal life differ somewhat in these two areas.

One animal suspected of not being equally abundant in the coastal
plain or upland area and the alluvial or bottomland area is the lone
star tick, Amblyomma americanum (L.).

Burns (personal communication)

has observed fewer, and received reports of fewer, lone star tick
infestations on livestock in bottomland regions of the state than
in upland regions.

Likewise, Murry (personal communication) has

observed fewer lone star ticks on wildlife, particularly deer, in
bottomland areas as compared to upland areas.
In Louisiana the lone star tick is a pest of man and other
animals.

It transmits the pathogenic organisms causing tularemia and

Rocky Mountain spotted fever (RMSF) to man in the state.

The tick

is further known to transmit at least two additional diseases

(Q fever and Bullls fever) and to cause tick paralysis in human being
and other animals (Diamant and Strickland 1965).
gains of cattle can also be caused by the tick.

A reduction in weight
For example, results

of a 3-month controlled test indicate that steers treated for tick
control averaged 9 pounds more gain than a similar untreated group when
both groups were held in a pasture where tick infestation was very
light (Lancaster, et al. 1955).
The lone star tick predisposes a number of wildlife species to
secondary infection, sometimes resulting in death of the animal.

A

study of this tick on white tailed deer, Odocoileus virginianus Baddaert
indicated that 34% of the 1968 fawn crop may have perished from tick
induced pathological conditions at the Cookson Hills Wildlife Refuge
in eastern Oklahoma (Bolte, et al. 1970).

Loss was caused by nymphal

and adult feeding that resulted in gross tissue damage around the eyes
and head followed by blindness and often fatal secondary infection of
the fawns. Tick induced fawn mortality of this magnitude has not been
reported in Louisiana, although fawns with attached ticks often are
observed by wildlife personnel.
A perusal of 82 cases of tularemia and RMSF reported to the
Louisiana State Department of Health over a 9 year period reveals that
88% of the tularemia cases and 75% of the RMSF cases were contracted
by people living in predominantly upland areas of the state.

Of course,

this is not a definitive test since all cases of these two diseases
are not reported to the Department of Health.

Then too, either dis

ease may have been contracted away from home and tularemia can be
transmitted by deer flies and by handling infected raw meat as well
as by ticks.

However, A. americanum is believed to be the most
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important vector of RMSF and responsible for most of the tick borne
tularemia in this state (Scheppf, personal communications).

This seems

to lend credence to the proposition that people living in upland areas
of Louisiana come in contact with ticks more frequently than persons
living in other areas of the state and hence contract tick borne
diseases more frequently.
This study was initiated to determine (1) if the lone star tick
is uniformly distributed over the state; and if not (2) to determine
if possible the factor or factors responsible for the differences in
distribution.

i

REVIEW OF LITERATURE

There are ca. 90 species of ticks in the genus Amblyomma and at
least seven of these are known to occur in the United States (Herms and
James 1961).

The lone star tick is more widely distributed in this

country than any other Amblyomma species and is economically the most
important species (Diamant and Strickland 1965).
The Swedish naturalist Kalm described the lone star tick in 1754
and the species was listed in the Tenth Edition of Linnaeus's Systema
Naturae in 1758 as Acarus americanus (Linnaeus, 1758).

The earliest

reference to this species appears to have been a 1739 description of
Virginia in which the author refers to the larvae as .... "vermine . . .
which stick like burs upon anything that touches them . . ." (Bequaert
1945) quoted by Hair and Howell (1970).
The distribution of the lone star tick in the United States is
shown in Figure 1.

Fitch (1870) stated that the tick, then known as

the "wood tick", was quite common at least as far north as New York but
that "it became thus extinct with the settlement of the country and
the clearing of its forests".

Hooker, et al.

(1912) reported that the

species extended as far north as Maine and Michigan but Bishopp and
Trembley (1945) regarded its* presence in these norther states as
probably accidental.

The present map is believed to represent the

distribution of populations of the lone star tick of possible economic
importance (Hair and Howell 1970).

Additionally, the tick has been

reported as far north as Labrador and Manitoba (Parker, et al. 1937)
and as far south as Mexico, Guatemala, the Guianas and Brazil
(Diamant and Strickland 1965).

Figure 1

Distribution of lone star tick A. americanum populations
of possible economic importanceT (Bishopp and Trembley,
1945; Hair and Howell, 1970)
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Morgan (1899) In Louisiana wrote that the lone star tick was the
second most important tick in the United States (after the cattle tick)
and that it frequently annoyed moss gathers.

At that time, Spanish moss

was widely used as a substitute for horse hair in stuffing furniture
and the importance of ticks in transmitting diseases such as Rocky
Mountain spotted fever and tularemia was not realized.

Today, it is

known that the tick can transmit these two diseases and Q fever (ninemile fever), Bullis fever, tick paralysis and Lone Star virus to human
beings (Hair and Howell 1970).
The lone star tick is one of three tick species in the United States
capable of transmitting Rocky Mountain spotted fever.

Maver (1911) first

demonstrated that the causal organism Rickettsia rickettsi could be
transmitted from one animal to another by this tick, and Parker, et al.
(1943a) demonstrated transovarial transmission of the disease by the
lone star tick.

Recovery of the rickettsia from nymphs collected from

vegetation in close proximity to the home of a patient convalescing
from spotted fever in Oklahoma was reported by Parker, et al. (1943b).
The lone star tick is believed responsible for spotted fever cases in
Louisiana (Scheppf, personal communication).
Tularemia (rabbit fever) is caused by a bacterium, Francise11a
tularensis. Direct evidence of the importance of ticks in transmitting
the disease to man in Louisiana was given by Dienst (1963).

He studied

339 cases from the state and reported that 168 provided sufficient
history to establish a vector.

Fifty-five percent of the 168 cases were

associated with tick bites.
In testing nymphal and adult lone star ticks collected from east
Texas for the presence of spotted fever rickettsia, Parker and Kohls
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(1943) Isolated Rickettsia dlaporlca. the causative agent of American
Q fever.

This is a mild to severe illness which can be debilitating

and which can develop into a chronic disease (Herms and James 1961).
The agent of Q fever was again isolated from nymphal and adult lone star
ticks collected from vegetation near Ocean Springs, Mississippi by Philip
and White (1955).

Since the disease organism has been found in ticks

from the states bordering Louisiana on the east and west, it presumably
is also found in lone star ticks here.
An acute febrile disease lasting 4 to 14 days and subsequently named
Bullis Fever was reported from soldiers stationed at Camp Bullis, Texas
during the summer of 1942.

Each

case was associated with many tick

bites and in every case the ticks were identified as
Woodland, et al. (1943).

lone star ticks

Later studies indicated that this tick is

probably the only vector of the disease (Brennan 1943 a, b) . Bullis
Fever is nat known to occur in Louisiana.
Diamant and Strickland (1965) state that A. americanum can cause
tick paralysis in man and dogs.

This was f irst reported by Swartzwelder

and Seabury (1947) who described

a case in which two lone star nymphs

caused the disorder in a 12 year

old boy admitted to Charity Hospital

in New Orleans.

The poliomyelitis-like symptoms disappeared shortly

after the two nymphs were removed.
Recently an entirely new arbovirus was isolated from the lone star
tick in western Kentucky.

The virus, named Lone Star virus, was

isolated from a single nymph found on a woodchuck Marmota monax

L.

and has caused interest because of the few arboviruses transmitted by
ticks in this country (Kokernot, et al. 1969).
In addition to being capable of disease transmission, the long,
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piercing mouth parts of the tick can inflict severe and sometimes painful
injury.

Brennan (1943a) reports scars from A. americanum bites may per

sist as long as two years and lesions from bites have required as long
as 6 months to completely heal.

Man is attacked more frequently by the

lone star tick in the eastern and southern states than any other tick
species (Hooker, et al. 1912).
The effect of lone star ticks on rate of growth of cattle has been
mentioned; Australian data indicates that a continuous infestation of 50
cattle ticks Boophilos annulatus (Say) per animal resulted in a reduction
of 83.5 pounds of weight gain over a 45 week period (Little 1963).
Losses caused by this tick in the Ozark region where it is extreme
ly abundant were recently discussed by Hair and Howell (1970).

They re

port that dollars lost through devalued land, reduced tourist business,
reduced livestock gains, wildlife deaths and incapacitation of man due
to tick-borne diseases are all difficult to estimate but result in
slow economic development of the affected areas.
In nature the life cycle of the lone star tick usually requires
1 - 2 years for completion.

Under laboratory conditions of constant

temperature and relative humidity and the use of caged hosts the cycle
was reduced to 71 days (Loomis 1961).

A summary of life history data

was recently published by Hair and Howell (1970) and is shown in
Table 1.
Hooker, et al. (1912) reported the average number of eggs deposit
ed per female was 3,053.5 and the maximum 8,330.

In the laboratory, they

found that a minimum incubation period of 23 days occurred at a mean
temperature of 80.5° F, and the total effective temperature required
for embryonic development was 862° F.

The total effective temperature

Table 1.

A summary of the life history of the lone star tick in several
U. S. laboratories.

Stage or period duration (Days)
Developmental
Stage or Period

2
Lancaster*

Loomis^

OSU Lab4

Hooker6

27-35

23-117

ARS6

Egg,-incubation

25

24-31

23-117

Pre-feeding, larval

10

7-14

2-4

3+

—

Larval feeding time

4

3-7

3-5

3-9

3-9

8+

8-26

3+

—

Larval stage after feeding

12

9-27

Pre-feeding, nymphal

10

4-6

3+

Nymphal stage, after feeding

21

14-19

10-25

13-46

Pre-feeding, adult

10

3-6

6+

9+

Adult feeding time

6

10-16

7-15

Time before oviposition

8

7-16

8-10

5+

5-13

7-12

9-14

7-28

—
7
Oviposition duration
11
*
From Hair and Howell (1970).
2 Lancaster (1957): Temperature not stated.
Loomis (1961): Temperature 70-78°F.
4 OSU Laboratory, unpublished data:
Temperature 80°F, 80% RH.
^ Hooker, et al. (1912):
Variable temperatures.
6 ARS (1965):
Temperature not stated.
7 — Data not available.

12-30

11-24

13-46
-9-24
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for a given stage was calculated by Hooker, et al. (1912) using 43° F as
the "zero" of effective temperature.

They considered that temperatures

below 43° F contributed nothing to the development and final molting
process.

The average dally temperature mean for the period covered was

obtained, 43° substracted, and then multiplied by the number of days
covered.

If the mean temperature for one or more days was below "zero"

(43° F ) , then the effective temperature for each day was added in
computing the total effective temperature.

Temperatures below 43° F

were not included in this total effective temperature (Hooker, et al.
1912).

This has proven to be a useful and remarkably accurate formula

for determining the length of time required for egg hatching or molting
(Hair and Howell 1970).
In nature, after hatching the larvae crawl up a blade of grass
or other piece of vegetation and await a host.

Ifan animal brushes

against them they immediately transfer to it.
Some larvae feed almost immediately after hatching and up to 90
percent have been observed to attach to a host before they are 5 days
old (Hair and Howell 1970).

In laboratory rearing, however, Loomis

(1961) found that larval mortality was high unless a period of 1 to 3
weeks was undergone after egg hatching before the larvae attached to
a host.

The difference being that this length of time was probably

required for the larvae to complete cuticle hardening (Loomis 1961).
Outdoors, larvae have been observed to survive

for as long as 279

days, although in the laboratory they have survived only 176 days.
The total effective temperature for molting from larvae to nymph after
dropping from the host was 350° F, which occurred in 8 days at 86.78° F
(Hooker, et al. 1912).

Little work has been done on activity of engorged larvae and nymphs
after they fall to the ground from the host.

Observation in our labora

tory on colonized lone star ticks indicates that they remain active for
some time after dropping from the host but their ability to move from
sites having unfavorable micro-environments to more preferable sites is
unknown.
Soon after transforming to the nymphal stage the ticks crawl up
vegetation and again await a passing host.
5 days is required for engorgement.

Once a host is found, 3 to

Unfed nymphs have been reported

as living up to 476 days outdoors in glass tubes (Hooker et al. 1912).
But Hair and Howell (1970) found that nymphal survival was less than
100 days in Oklahoma under field conditions.

The total effective tem

perature for this molt is 657° F (Hooker, et al. 1912).

Engorged larvae

and unengorged nymphs are able to overwinter, although the unfed larvae
apparently perish as cold weather approaches (Portman 1945; Sonenshine,
et al. 1966; Hair and Howell 1970).
The adult has been observed to survive for 393-430 days in the
laboratory but the investigator felt this time would be considerably
extended in the field (Hooker, et al. 1912).

However, Hair and Howell

(1970) observed that adults are able to survive only about 75 days
during the growing season under field conditions in Oklahoma.

They also

reported that adults found in the spring overwintered either as unfed
adults or as replete nymphs that became adults during the winter
after exposure to adequate warmth.

Engorged females will delay ovi

position for up to 4 months if stored in a cold room (5° C) (Loomis
1961).

It is doubtful if engorged females can overwinter because they

cannot be induced to feed in the laboratory in late summer and early
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fall.

Lancaster (1955), believes that this Is a photoperiod response.
Hooker, et al. (1912) noted that fertilization of the female may

be necessary before she can fully engorge.

He also noted one case of

copulation occurring on vegetation, although Lancaster (1957) reported
that copulation occurs only while male and female are on a host animal.
Most males feed for about 6 days to complete spermatogenesis after
which they may fertilize as many as 37 females.
1970).

(Gladney and Drummond

Hooker, et al. (1912) observed male lone star ticks copulating

with females of other tick species even though unmated female lone star
ticks were present on the animal.

Oviposition of A. americanum has not

been observed in the field.
The seasonal abundance of larvae, nymph and adult ticks in north
west Louisiana has been determined by the dragging or "flagging" method.
Larvae appear in Louisiana at approximately the same time as in
Missouri (Portman 1945), Arkansas (Lancaster 1957) and Oklahoma (Hair
and Howell 1970) but earlier than in Virginia (Sonenshine, et al. 1966)
where peak activity is in August and September.

It was found in the

two-year Louisiana study that larval activity was highest the first
week in August 1968 and the last week in July 1969.

Activity peaks

were bimodal both years with a second though smaller peak appearing in
September.

(Harris, unpublished data).

The seasonal abundance of nymphs and adults in Louisiana is similar
to that for Arkansas (Tugwell and Lancaster 1962) and Oklahoma (Hair
and Howell 1970) and peak activity for both stages occurs during May.
Peak nymphal and adult activity has been reported as occurring in
late May or early June in Missouri (Portman 1945).

Dragging studies

in Texas (Drummond 1967) indicate that at Kerville, peak nymphal
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activity occurs in May with a second peak in August.

In Virginia

nymphal and adult activity is greatest in May or June and drops off
precipitously after July (Sonenshine, et al. 1966).

Data from all

geographic areas are uniform with respect to a bimodal nymphal
activity occurring during the summer months; however, in Louisiana
nymphs can be picked up as late as the last week in October which is
later than in Arkansas (Lancaster 1957), Virginia (Sonenshine, et al.
1966) or Oklahoma (Hair and Howell 1970).
Surveying host animals for tick presence has been suggested as
being a more accurate method of determining the beginning of tick
activity than dragging in certain areas (Hair and Howell 1970).

The

reason is that in Oklahoma nymphs and adults do not move up on vegeta
tion early in the spring but rather are active in the forest litter
where they can still obtain protection from cold nights and the cooler
parts of the day.

Only as the temperature rises some few days or

weeks later in the spring do they climb up on vegetation and await a
passing host.

Thus there may be some period of activity which would

be missed by a dragging survey, because it usually only picks up
ticks resting on vegetation (Hair and Howell 1970).

This is substan

tiated by Strother (personal communication) in Louisiana.

Using dry

ice as an attractant, adults and nymphs were collected in large numbers
in March when the temperature was low and no ticks could be taken by
dragging.
The lone star tick has a very wide host range.

In fact it will

attack and feed on any animal or bird with which it comes in contact.
It is a 3 host tick and under field conditions the blood meals usually
are derived from 3 different hosts (Diamant and Strickland 1965).
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Adult ticks prefer hosts that are racoon size or larger in Oklahoma
(Hair and Howell 1970) while the immature stages usually occur on
smaller mammals and birds.

Larvae, however have been reported from

animals as small as the white footed mouse Peromyscus maniculatus (W.)
and as large as domestic livestock (Hair and Howell 1970).
A partial list of animals on which the tick has been found is given
in Table 2.

Diamant and Strickland (1965) reported that larvae have

been recorded from over 40 species of birds and they believe that birds
probably are the most important host for this stage.

The lone star

tick, unlike the common Dermacentor species, will readily attach and
feed on human beings in the larval and nymphal stage as well as the
adult stage (Herms and James 1961).
The relative freedom from natural enemies which ticks enjoy is
well known (Herms and James 1961).

Cold weather and heat (Hooker

et al. 1912) and drouth (Theiler 1965; Sonenshine, et al. 1966; Hair
and Howell 1970) appear to be principal causes of mortality other than
starvation.
Floods or long periods of immersion under water is thought to have
little effect on tick survival (Hunter and Hooker 1907; Theiler 1965).
Several authors have kept various species (D. variabilis, B. annulatus)
of ticks submerged for varying time periods in the laboratory and the
ticks generally show a remarkable ability to resume normal growth and
development when removed from the water (Hooker, et al. 1912, Sutherst
1969).

Hunter and Hooker (1907) reported that up to 100 hours of

being under water probably would not affect the cattle tick, and
Theiler (1965) stated that tick eggs (no species given) hatched normally
after being submerged for 80 days.

All of these studies, it should be

Table 2.

A summary of U. S. host records for various stages of Amblyomma americanum.^
Tick Stage_______
Larvae Nymphs Adults

Host - Common Name

2

References

Red Fox Vulpes fulva (Desmarest)

+

+

+

2

Grey Fox Urocyon cinereoargonteus (Schreber)

+

+

+

2

,

1

, 3, 7

Cottontail Rabbit Sylvilagus floridanus (J. A. Allen)+

+

+

2

,

1

, 3, 7

Opposum Didelphis marsupialis L.

+

2

, 3

Fox Squirrel Sciurus niger L.

+

2

, 5, 3,

2

,

1

, 4, 3,

,

1

, 3

Striped Skunk Mephitis mephitis (Schreber)

+

+

Cotton Rat Sigmodon hispidus Say and Ord

+

+

2

+

2

House Mouse Mus muscuius L.
Ground Hog Marmot a monax L.

>
{
1

Raccoon Procyon lotor (L.)

+

+

+

+

2

,

1

, 4, 3

+

+

+

2

,

1

, 3

+

+

2

,

1

, 3,

I
Grey Squirrel Sciurus carolinensis Gmelin

1

6

Bob Cat Lynx rufus Schreber

6

8

+

+

2

, 4, 5, 3

White-tailed Deer Odocoileus virginianus (Boddaert)

+

+

+

1

, 4, 3,

6

,

Cattle Bos spp.

+

+

+

1

, 4, 3,

6

, 7,

Horse Equus caballus caballus L.

+

+

+

1

, 4, 3,

6

, 7,

+

+

4, 3,

Mule (Equus asinus x E. caballus)

6

,

8

8

Table 2.

A summary of U. S. host records for various stages of Amblyomma americanum.^ (Cont'd)

Host - Conmon Name

Larvae

Peccary Tayassu talacu (Cope)

Tick Stage
Nymphs Adults

+

Sheep Ovis aries L.
Kan Homo sapiens L.

+

+

Badeer Tax idea taxus (Schreber')
Wolf Canis lupus L.

+

Kink Kustela vison Schreber

+

+

References 2

+

4, 3,

+

4,

+

4, 5, 3,

+

4, 3,

6

+

4, 3,

6

+

+

3

Pocket-eooher Geomvs app.

+

+

3

+

Chaparral Cock Geococcyx californianus (Lesson)

+

Ouail. Bobwhite Colinus vireinianus (L.)

+

Carolina Wren Thryothorus ludovicianus (Latham)

+

,

8

6

,

6

, 7,

8

4, 3

Lion, Koutain Felis concolor L.

Whippoorwill Caprimulqus spp.

6

1

,2

+

1

, 4, 3, 6

+

1

, 2, 3, 4, 7

2

Crow Corvus brachyrhynchos Brehm

+

2, 4, 3

Screech Owl Otus asio (L.)

+

2
1

Wood Rat (Neotoma spp.)

+

+

House Cat Felis domesticus L.

+

+

+

2, 4, 3,

6

, 7

Table 2.

A sunmary of U. S. host records for various stages of Amblyomma americanum.^ (Cont'd)

Host - Common Name

White-footed Mouse Feromyscus leucopus Thomas

Tick Stane
Larvae Nymphs Adults

+

Covote Canis latrans Say

References^

+
+

1

+

5, 3,

8

Chipmunk Tamias spp.

+

Dog Canis familiaris L.

+

+

+

4, 5, 3,

6

, 7,

Goat Capra hircus hircus L.

+

+

+

4, 5, 3,

6

,

H o r Sus scrofa scrofa L.

+

+

+

4, 3,

Chicken Gallus domesticus L.

+

+

2, 3

Wild Turkey Meleanris Rallopavo L.

+

+

3, 4,

+

3

Cardinal Cardinalis cardinalis (L.)

1

Meadow Lark Sturnella manna (L.)

+

+

7

Towhee Fipilo spp.

+

+

7

+

7

Brown Thrasher Toxostoma rufum (L.)
Wood Thrush Hylocichla mustelina (Gmelin)
^ + =
2 1 2 3 -

Stage present on particular host.
Clymer, et al. (1970)
Tugwell and Lancaster (1962)
Bishopp and Trembley (1945)

+

4 - USDA (1965)
5 - Hair, et al., Unpub. Data
6
- Hooker, et al. (1912)

6

8

8

, 7

6

7

7 - White (1955)
- Cooley and Kohls (1944)
9 - Hair and Howell (1970)

8
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noted were conducted In a laboratory where temperature extremes and
variations were absent.
Rats, mice and domestic fowl have been reported as feeding on
ticks, particularly engorged ones (Hunter and Hooker 1907).

Sow bugs

have been reported as feeding on dead cattle ticks B. annulatus and
their eggs.

Various species of birds, for example the eastern kingbird,

Tyrannus tyrannus L . ; boat-tailed grackle, Cassidix mexicanus Gmelin;
common cowbird, Molothrus ater (Boddaert); redwing black bird,
Agelaius phoeniceus (L.); and the groove-billed ani, Crotophaga
sulcirostris Swainson; have been observed feeding on ticks either on
the ground or on domestic livestock (Hunter and Hooker 1907; Hooker et
al. 1912).
Early

researchers

dropped engorged cattle ticks near the nests

of the fire ant (Solenopsis geminata Fab.) and observed the ants feed
ing on the ticks.

This led to the conclusion that these ants "undoubted

ly destroy many engorged ticks that fall to the ground" (Hunter and
Hooker 1907).

This is interesting because there is evidence today that

the imported fire ant (S. saevissima richterip 0 j*ei) has played a major role
in the reported decline in lone star tick populations in the Florida
Parishes of Louisiana (Harris, unpublished data).
Field data on the effect of temperature and humidity on the abun
dance and distribution of the tick is generally lacking, although it
has been known for some time that they greatly affect the tick's
development, activity and survival (Hair and Howell 1970).

Early

laboratory attempts at rearing clearly demonstrated that ticks would
survive only within a fairly narrow range of temperature and humidity
and that there were wide differences in speed of development with a
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temperature change of only a few degrees or a slight shift in relative
humidity away from the optimum (Hooker et al. 1912).

Lees (1946) de

monstrated the importance of relative humidity in maintaining life in
the sheep tick, Ixodes ricinus L. and Lancaster (1957) found no lone
star tick eggs were laid by engorged females at 47% RH. At 63% RH eggs
were deposited but none hatched and the shortest incubation period
occurred at 73% RH.

Higher humidities tended to shorten the pre-

oviposition period and longevity of the female and to increase the
incubation period.

Engorged larvae failed to molt at less than 69%

RH.
Data from Feldman-Muhsam (1947) indicates that the tick Hyalomma
savignyi Geru.is more sensitive to humidity than to temperature.

On

this basis, Hair and Howell (1970) hypothesized that under field con
ditions relative humidity is probably more important than temperature
in determining lone star tick survival.

They observed that masses of

larvae on vegetation quickly perish in severe drought, where tempera
tures may not be unusually high but moisture is very scarce.

They

further suggested that as long as the plant on which a tick rests is
in good physiological condition and transpiring properly, an adequate
moisture balance between the tick and its micro-environment can be
maintained.

Lancaster (1957) has used a hygrothermograph and corre

lated percent humidity with lone star tick populations under varying
vegetational types.

He found the most ticks where humidity was the

highest and fluctuated the least, usually in brushy situations which
screened out the sun's rays.
Many workers have reported that the distribution of the lone
star tick is not continuous within its range, but concentrated in
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certain habitat types, typically wooded and brushy situations.

Lancaster

(1957) found that brush areas accounted for nearly 70% of the total
ticks collected In a survey In Arkansas, and open pasture and meadows
contributed only about 1%.
tick numbers.

Climax forests also were found to be low In

Hair and Howell (1970) quoted unpublished data showing

that brush and low trees supported at least three times as many adults
as adjacent areas In Oklahoma.

Nymphs were 15 times as abundant in the

brush and low tree areas than in adjacent areas of different vegetational
types.

Sonenshine, et al. (1966) found more ticks in medium deciduous

wood type habitat than the grass-herb type.
Several theories have been put forth to explain why ticks are
more frequently found in a particular type of habitat.

Smittle, et al.

(1967) found lone star ticks could move 75 feet in 72 hours.

They re

leased ticks in an open field and the ticks crawled towards a brushy,
shaded area 25 feet away from the site of release.

In interpreting

the results they quote Smith et al. (1946) who reported that the
American dog tick Dermacentor variabilis is attracted to and crawls
towards areas or objects that contain the scent of man or natural
hosts.

Smittle, et al. (1967) concluded that the lone star ticks

were moving towards the shaded areas because they harbored wildlife
and hence host scent was located there.

This study (Smittle, et al.

1967) is of importance because it provided the first good evidence
that any tick was capable of locomotion over distances greater than
a few feet.

Theiler (1965) remarks that it is "generally agreed"

that ticks do not move from where the egg hatches or from where they
molt except as carried by a host animal.
Hair and Howell (1970) suggest several possible reasons for the

localization of ticks in certain habitat types:

(1 ) hosts inhabit these

types more frequently and in greater numbers than other types; (2 )
temperature and humidity relationships are more favorable in this type
and hence introduced ticks survive longer than they would in other
habitat types; (3) migration to favored areas occurs because the tick
can sense that the area is frequented more by host or supplies a more
favorable micro-habitat; (4) a combination of factors 1 - 3 .
Quantity of leaf litter on the ground has a definite effect on the
number of ticks present in an area (Hair and Howell 1970).

They found

that where litter coverage was less than 25% the average number of
adults and nymphs were 3.9 and 13.5, respectively, per sample.

When

litter coverage was greater than 75%, they £ound 1.8 adults and 27.0
nymphs per sample.

Conversely, areas with less than 25% undergrowth

supported twice as many nymphs but only 2/3 as many adults as under
story cover which was more than 75%.

Whether there really is a

difference in adult and nymph abundance in an area depending on amount
of leaf litter or understory density needs further study.

The differ

ence could be due to chance alone unless it can be shown that environ
mental requirements differ between adult and nymphs and that one
situation fits those requirements more closely than the other.
Generally, behavior of the lone star tick has not been well
studied (Hair and Howell 1970).

The following traits not mentioned

previously have been recorded in the field o.r in the laboratory:
1.

Migration to avoid unfavorable habitat (Smittle et al. 1967).

2.

An attraction towards light of unengorged nymphs and adults
(Garrett and Sachtor 1947).

3.

Negative geotropism, which probably accounts for crawling

23

up on vegetation and the concentrations of ticks on the head
and ears of hosts (Hair and Howell 1970).
4.

Host seeking behavior
a.

ascending vegetation to await a passing host.

b.

actively searching for a host by crawling on the ground
(Hair and Howell 1970).

5.

Rearrangement of larvae on vegetation to avoid sunlight
(Theiler 1965; Hair and Howell 1970).

6

.

Some ticks migrate vertically, replenishing most moisture by
a short stay in the more humid "duff" (Hilne 1946), this
trait has not been observed in the lone star tick (Hair and
Howell 1970).

7.

During late simmer nymphs and adults congregate in groups on
vegetation.

This aggregation is probably to conserve moisture

(Hair and Howell 1970).

METHODS AND MATERIALS

Survey for the lone star tick
Eighteen sites in upland and 17 sites in bottomland areas of
Louisiana were sampled to determine if differences existed in tick
populations between the two areas.
is shown In Figure 2.

A map of the soil areas in Louisiana

The upland survey was conducted in coastal plain,

hill and terrance and flatwood areas.

The bottomland survey was con

ducted in recent alluvium from the Mississippi, Red, and Ouachita
Rivers and the coastal marshland areas.

The sites were chosen before

entering the field in order to provide more complete coverage of the
state,

i

The survey was initiated in May, 1970 and was terminated in
August, 1970.

Two methods of sampling were used at each site:

dragging (Milne 1943) and (2) using dry ice as an attractant.
consisted of pulling by a

6

(1)
Dragging

foot cord a 3 x 3 foot flannel cloth

attached to a 3 foot flat stick over the area to be surveyed.

Ticks

which attached to the cloth were counted.

In this survey, six drags

of 150 yards each were made at each site.

After each drag, records

of the number of nymphs and adults attached to the cloth were taken.
The number of larvae was

estimated' since their small size and

movement made accurate counting difficult.
Garcia (1962) first reported that ticks were attracted to a carbon
dioxide (CO ) source (a 20 lb. gas cylinder).

In this survey an

8

lb.

4m

block of dry ice placed on top of a 3 x 3 foot white flannel ground cloth
and left for 2 hours was the CO2 source.

The observer returned and coun

ted, then recorded, the number of ticks resting on the cloth.
24

Four such
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Figure 2.

General soil areas in Louisiana (Lytle 1968).

Gently sloping to hilly coastal plain
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Flatwood areas

Coastal prairies
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Recent alluvium (Mississippi River alluvial
soils)

Recent alluvium (Alluvial soils of the Red
and Ouachita Rivers)

Coastal marshlands

\

Figure 2.

1

General soil areas of Louisiana after Lytle (1968).
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dry ice stations were placed at each site.

Ticks not readily identifiable

as A. americanum were preserved in 75% alcohol and transported to the
laboratory for identification with the keys in Diamant and Strickland
(1965).
Preliminary observations were made at each site before sampling, and
only those locations appearing to be suitable tick habitat were finally
surveyed by dragging or with dry ice.

Old tram roads and trails were

frequently checked for tick populations.
was noted on a map of the site.

The location of each sample

Whenever possible, land owners, wild

life personnel, or park employees were questioned about the presence
of ticks on wildlife, themselves or recreation seekers.
The percent of sites in each area that harbored lone star tick
populations was calculated.

The location and names of the sites

visited during the survey are shown in Figure 3.

Survey of Host Animals
During August and September, 1970, a survey of potential host
animals was conducted to determine if there were differences in tick
species and population densities between upland and bottomland areas.
Three bottomland sites, Baton Rouge, Krotz Springs, and Lakeland, and
three upland sites, Keithville, Leesville, and Converse were sampled.
Potential host animals were collected by shooting and trapping.
Additionally, dogs of cooperators at other locations were examined
in several instances.

Small traps were baited with chicken scratch

and large traps with sardines and chicken eggs.
After shooting, racoon size animals were labelled, placed in
plastic bags and put in ice chests containing crushed ice.

Trapped

animals were chloroformed in a large plastic bag prior to removal

Figure 3.

Sites surveyed for the lone star tick
UPLAND SITES

Number

Name

1

Lake Bistineau State Park

3

Jackson-Bienville Wildlife Management Area

5

Lake d'Arbonne State Park

7

Chemin a Haut State Park

9

Zemurry Deer Management Area

1 1

Sam Houston State Park

13

West Bay Wildlife Management Area

15

Chicot State Park

17

Toledo Bend, proposed State Park

19

Toledo Bend, proposed State Park

2 1

Toledo Bend, proposed State Park

23

Toledo Bend, proposed State Park

25

Catahoula Wildlife Management Area

27

Red Dirt Wildlife Managment Area

29

Fontainebleau State Park

31

Livestock Farm, Clarence

33

Livestock Farm, Spillman

35

Livestock Farm, Clinton

BOTTOMLAND SITES
2

Russell Sage Wildlife Management Area

4

Red River Wildlife Management Area

6

Longfe1low-Evange1ine State Park

8

Livestock Farm, Chenier.

1 0

Livestock Farm, St. Joseph

Figure 3.
Number

Sites surveyed for the lone star tick (Cont'd)
Name

12

Livestock Farm, Delhi

14

Forest, Delhi

16

Livestock Farm, Dixie

18

Livestock Farm, Caspiana

20

Forest, Powhatan

22

Halifax Plantation, Grand Ecore

24

Livestock Farm, Bunkie

26

Livestock Farm, Lecompte

28

Point Lookout Hunting Club, Transylvania

30

Forest, Point Chevrehil

32

Forest, Cypremort Point

34

Forest, Lakeland

rtucwu J m n *

Figure 3.

Sites surveyed for the lone star tick.
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from the trap. The animal was taken from the trap, placed in a plastic
bag, stored In an Ice chest, and transported to the laboratory.
Several published methods to remove ticks from collected animals
were utilized.

Hair and Howell (1970) reported good tick recovery

when animals were submerged and agitated vigorously in 50% ethanol.
The animal was carefully inspected for attached ticks.

The ethanol

was then filtered through a small mesh screen and ticks could easily
be removed from the screen.

Tugwell (1962) suspended collected

animals over a funnel and allowed ticks to detach and fall through
the funnel into a jar containing alcohol.

Farlow (1968) washed

animals in a bucket of warm soapy water and poured the washing through
a fine mesh screen.

The animal was closely examined for attached

ticks and these ticks as well as those found on the screen were pre
served in alcohol.

At first the three methods were utilized but

finally Farlow's (1968) method was followed exclusively.
Ticks recovered from animals were identified using keys in
Diamant and Strickland (1965).

Study of a Congregation of Larvae
Observations on a mass of larvae were conducted in a longleaf
pine (Pinus palustris Miller) upland hardwood grove of trees at Spillman,
La. in August and September to determine if larvae regulated their
position in the environment in response to daily temperature and
relative humidity fluctuations.

Weekly observation of the larvae

was made and a hygrothermograph recorded temperature and relative
humidity for a 24 hour period each week.
The mass of about 700 larvae was located on the tip end of a
Uniola sessillflora Poiret grass blade about

6

inches from the forest
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floor, which was covered with pine straw.

An

8

x

8

x 2 foot high barbed

wire fence was strung around the larva congregation immediately after
it was located so no cattle or wildlife could brush against it.

The

grove of pine trees formed the southern border of a 50 acre pasture.
The larvae were observed at 1 hour intervals for a 24-hour period on
August

8

, 1970, and a hygrothermograph was located about 12 inches from

the grass blade.

A second hygrothermograph was positioned 75 feet

north of the larvae in open pasture to record differences in temper
ature and relative humidity due to the forest canopy.

Effect of Soil Moisture on Tick Survival
Three bottomland and three upland sites identified in Figure 3
were selected for more intensive study of soil moisture and weather
effects on tick survival.
Site Number

These were:
Name of Site
Upland Area

9

Zemurry Deer Management Area

13

West Bay Wildlife Management Area

25

Catahoula Wildlife Management

Area

Bottomland Area
4

Red River Wildlife Management Area

10

Livestock Farm, St. Joseph

34

Forest, Lakeland

West Bay WMA consists largely of pine-hardwood forests.

The

location of the two exclosures was in similar habitat-type although
separated by ca. 4 miles.

Dominant overstory vegetation observed was

loblolly pine, Pinus taeda L. ; longleaf pine, Pinus palustris Miller;
sweetgum, Liquidambar styraciflua L . ; elm.Ulmus spp.; various oaks,
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Quercus spp; and hickory, Carya spp.

Understory vegetation consisted of

yaupon, Ilex vomitoria Aiton; greenbriars, Smilax spp.; blackberry, Rubus
spp.; french mulberry, Callicarpa americana L . ; and wax myrtle, Myrlea
cerifera L.

Domestic livestock were present.

Catahoula WMA consists generally of a short leaf pine hardwood
forest.

At Location 1 hardwoods, Carya, spp. Quercus spp. were dominant

and at Location 2 pines and oaks were dominant.

Common understory

vegetation was yaupon, American holly, Ilex opaca Aiton; and winter
huckleberry, Vacinnium arboreum Marshall.

No domestic livestock were

present.
Zemurry DMA consists largely of bottomland hardwood and pine.

The

two exclosures were located ca. 3 miles apart on hills covered with
long leaf pine, hickory and various oak species.

The dense understory

vegetation was composed primarily of wax myrtle, winter huckleberry and
french-mulberry. No domestic livestock were present.
The Red River WMA locations were in hottomland-hardwood forest
ca. .5 mile apart.

Dominant overstory trees were bitter pecan, Carya

lecontei Little; red maple, Acer rubrum L . ; overcup oak, Quercus lyrata
Walter; water oak, Quercus niyra L . : and black willow, Salix nigra
Marshall.

Understock vegetation was largely trumpet creeper Camps is

radicans (L.) Seemann and peppervine, Amperlopsis arborea (L.) Koehne.
Cattle, goats and horses were present in the area.
The St. Joseph site was a 100 yard by .5 mile border between a
cotton field and a pasture.

Years ago, judging from the size trees

growing on the bank, a drainage ditch was cut through the area.

Congre

gation of larvae was found on the bank of this ditch during the survey.
The bank was about 4 feet wide and 200 yards long.

Two exclosures were
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built on the bank, which was 2% feet higher than the surrounding area,
and two in the bottomland proper.

Vegetation was similar on the bank

and in the bottomland proper, largely hackberry, Celtis laevigata Willd.;
green ash, Fraxlnus pennsvlvanica var. lanceolata. (Borkh.) Sarg.;
ironwood, Carnlnus caroliniana Walter and several Quercus species.
Palmetto, Sabal minor (Jacquin) Persoon; poison ivy, Rhus radicans L .;
greenbriars, Smilax, .spp.. and blackberry, Rubus spp. were prominent
understory vegetation.
The Lakeland :site was a.privately owned bottomland hardwood
forest in which a few beef cattie were present.
observed ticks on them.

The owner had never

Location 1 was somewhat higher than Location

2 and hackberry, ironwood and sweetgum were dominant.

Elm, Ulmus spp.,

rattan-vine, Berchemia scandens (Hill) K. Koch and greenbriars were
predominant in the understory.

Location 2 was at the base of a red

maple tree, black willow and water oak were prominent.
Two 6 x 6 x 4

foot high chicken wire exclosures were constructed

at each site in early October, 1970.

The exclosures were located

near where the survey indicated that lone star ticks were present
in upland sites or suspected of being present in shaded brush
locations at bottomland sites.
The ticks in each exclosure were collected by dragging and with
dry ice and removed from the area.

In early November various en

gorged and unengorged stages of the tick were released in the
exclosures to determine overwintering ability of ticks in the two
areas. Table 3 lists the life stages and numbers of ticks released
at the

6

sites.

The ticks released were from a laboratory colony

that had been reared on chickens.
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Table 3.

Life stages and number of ticks released for overwintering
study - Fall, 1970.

Date______ Site

Location

Adults

Engorged Unengorged
Nymphs_____Nymphs

Engorged
Larvae

Upland Sites
11/9/70

11/9/70

11/11/70

68

West Bay

1

West Bay

2

Catahoula

1

Catahoula

2

25

8

Zemurry

1

25

7

Zemurry

2

31

10

25

68

31

32

70
Bottomland Sites

11/9/70

11/11/70

11/11/70

68

Lakeland

1

Lakeland

2

Red River

1

Red River

2

St. Joseph

1

31

68

St. Joseph

2

31

70

31
25

68

31
25

3

25

7

4

25

7

36

Approximately every 3 weeks from early October to early June,
soil samples were collected from each site and analyzed for percent
soil moisture.

Soil moisture was determined by taking

8

core samples,

4 one inch deep and 4 four inches deep, from each exclosure.

The 1

inch samples were combined and the 4 inch samples were combined to
obtain the two soil samples for soil moisture determination for
that site.

All the samples were collected using a soil sampling tube

that provided a core approximately 3/4 inches in diameter.

The soil

cores were sealed in plastic bags, transported to the laboratory,
weighed and oven dried for 48 hours at 210° F.

The samples then

were reweighed and the percent moisture determined using the follow
ing formula:

% Moisture = wt. moist soil - wt. oven dry soil

X 100

wt. oven dry soil
Beginning in late February, eh soil sample collection dates,
attempts were made to recover overwintering ticks from the exclosures.
A small piece of dry ice £0 , 4 inches in diameter was placed on a
15 x 15 inch flannel ground cloth in each exclosure and records kept
of the number of nymph and adult ticks resting on the flannel after
20 minutes.

These ticks were then removed from the exclosures.

To determine if a difference exists between the two areas that
might affect the ability of eggs to survive and hatch, two engorged
female ticks were dropped in each exclosure on the dates listed
in Table 4.

Each exclosure was checked with a flannel drag whenever

soil samples were taken beginning April 4 to determine whether or
not larvae hatching from eggs laid by these replete females were
present.
When the soil samples were collected, observations were made
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Table 4.

Date and location 2 engorged female ticks were released
within exclosures at selected study sites

Date

Site

3/8/71

West Bay WMA

1

3/8/71

Catahoula WMA

2

3/8/71

Lakeland

2

3/10/71

Red River WMA

2

3/10/71

St. Joseph

3

3/10/71

St. Joseph

4

3/10/71

Zemurry DM4

2

4/21/71

West Bay WMA

2

4/21/71

Catahoula WMA

1

4/21/71

Lakeland

1

4/23/71

Red River WMA

1

4/23/71

St. Joseph

1

4/23/71

St. Joseph

2

4/23/71

Zemurry DMA

1

Location
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relative to flooding from rain water within the exclosures.

Dominant

species of vegetation were noted and leaf litter and density of under
growth at each site was evaluated according to Hair and Howell (1970).
A 1 pint soil sample from each site was collected.

There were ana-

lized by the Soil Testing Laboratory, LSU, for soil texture.

The soil

moisture data was statistically analyzed to determine if there was a
difference in moisture content between the two areas.

The percent of

nymphs and adults recovered at each location during the overwintering
study was analyzed to determine differences in overwintering success
between the upland and bottomland areas.

Percent nymphal and adult

recoveries at the St. Joseph bank and bottomland locations were ana
lyzed to determine if variation in percent survival existed between the
two locations.

Soil moisture and survival data paired by location were

used to determine if a correlation existed between average soil moisture
percent and percent nymph and adult tick survival.

Distance of Attraction of CO 2
A series of observations was made to determine how far unengorged
A. americanum nymphs and adults would move to a CO^ source, in this case
dry ice.
adult,

Dry ice was placed

8

different distances away from nymph:

and

released and the response of the ticks was descriptively described.

Observation I was conducted in the Agriculture Pavilion on the LSU Campus,
a building 180 feet long and 60 feet wide inside and used for livestock
shows.

The floor was packed dirt covered with wood shavings and straw.

A 12 lb. block of dry ice on a 3 x 3 foot flannel cloth was placed
on the ground at the east end of the building.

In a straight line

directly away from the C0£ source, 25 color coded adult ticks were
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released at each of four distances.

Color coding was done by placing

a drop of enamel* on the scutum of each tick.

The ticks released 12

feet from the source were unpalnted, those released at 24 feet were
white, and those released at 48 and 96 feet were red and yellow, res
pectively.
CO2

A slight eastward breeze blew over the dry ice and carried

towards the ticks.

A hygrothermograph placed in the middle of the

observation area was used for recording temperature and relative humid
ity fluctuations.

Observations were begun at 7:30 a.m. and the ground

cloth observed for ticks every hour for 3 hours, 3 times at 2-hour
intervals and then at 24 hours.
Observationll was made at the LSU Animal Science

St. Gabriel Farm

in a wooded grove to determine if adult lone star ticks would move
feet to a CO2 source.

1 2

A brushy, shaded site was chosen and the study

area checked with dry ice the day before the observation to insure that
no natural population of ticks was present.

The afternoon before the

observation 15 vials with perforated tops containing a total of 155
adult ticks were placed upside down every 4.5 feet along the circum
ference of a
be placed.

1 2

foot radius circle at the center of which dry ice would

The ticks were not marked.

The next morning an

8

lb. block

of dry ice was placed at the center of the circle on a ground cloth
and the tops were removed from the vials.

The observer then left the

field and returned only to check the flannel for ticks at time inter
vals of 15 and 30 minutes, 1, 2, and 3 hours after the observation
period began.

A hygrothermograph recorded temperature and relative

humidity data.
Observation III was made at the LSU St. Garbriel Farm and was
*

The Testor Corp., Rockford, 111.
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designed to determine if adult ticks would move 20, 30 and 40 feet to a
C02 source.

Three sites, where blocks of dry ice were to be placed during

the observation, were selected.
100 yards apart.

They were in brushy, shaded habitat ca.

An 8 lb. block of dry ice on a flannel ground cloth

was set out at each of the 3 sites two days before the observation
to attract any natural population of ticks.

The cloths were checked

for ticks after 4 hours, then the dry ice was removed from the study
area.

The afternoon before the observation, adult ticks were released

along the circumference of a circle with a radius of 20 feet at the first
dry ice location, 30 and 40 feet at the second and third location
respectively.

One hundred and fifty-eight ticks were released at each

of the 3 locations along the northeastern half of the circumference.
This was done because the wind direction at the farm is usually from the
southwest during the summer and thus C02 would be blown towards the ticks
during the test.
The next day at 8 a.m. an 8 lb. block of dry ice was placed on a
flannel ground cloth at each of the 3 sites.

The cloths were checked

for the presence of ticks 15 and 30 minutes, 1, 2, 3, 4, 5, and 6 hours
after observation was initiated.

Ticks resting on the cloth were counted

and removed at each time period.
Observation IV was made to determine if nymphs could move 15 feet
to a CO 2 source.

It was conducted at the LSU St. Gabriel Farm in the

same area as Observation III.
releasing the nymphs.

The area was checked with dry ice before

One hundred twenty nymphs were poured out of vials

along the northeastern circumference of a circle whose radius was 15
feet.

The day of the observation,

an 8 lb. block of dry ice was put

on a ground cloth at the center ofthe imaginary circle and checked at
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30 minutes, 1, 2, 3, 4, 6 and 8 hours after initiation of the trial for
nymphs.
Observation V.
St. Gabriel Farm.
active at night.
was made.

These 2 observations were made at night at the LSU
The purpose was to determine if adult ticks are

The site was checked with dry ice before the observation

One hundred adults were released along the northeastern cir

cumference of a circle with a radius of 20 feet at 4 p.m. the afternoon
of the trial.

Six hours later (10 p.m.) an 8 lb. block of dry ice was

set out on a ground cloth at the center of the circle.

This cloth was

checked for the presence of ticks 30 minutes, 1, 2, 3, 4, 5, 6, 16%,
17% and 18% hours after placement of the CO2 source.
The second trial was conducted at a different site at the St.
Gabriel Farm and 100 ticks were released in the same manner 15 feet from
the CO2 source.

The ground cloth was checked 1, 2, 3, 4, 5, 6, 7, 7%,

10, 12, and 14 hours after placement of the dry ice.
Data gathered in this series of 5 observations were not statisti
cally analyzed.

The observations were made to determine the distance

unengorged nymphs and adults could move to a CO2 source.

The percent

recovery of released ticks was calculated after each observation.
Larvae are not attracted to CO2

(Hair and Howell 1970).

RESULTS AND DISCUSSION
Survey for the Lone Star Tick
The survey showed that a difference in lone star tick populations
existed between upland and bottomland areas of the state.
upland sites sampled, lone star ticks were found.

At 17 of 18

The lone star tick

was not collected at Sam Houston State Park but Amblvomma maculaturn
Koch., the gulf coast tick, was found.
present in all upland sites sampled.

Thus Amblyomma ticks were
The number of ticks found at

the upland locations is listed in Table 5.

At none of the upland

sites were larvae only found; in every case that larvae were found,
nymphs and/or adults also were present.
Only 4 of 17 bottomland sites surveyed harbored lone star tick
populations.

The results of the survey are shown.in Table 6.

At two

of these sites only larvae, which do not overwinter, were found.
Whenever possible, public land was sampled during the survey.
This was done for two reasons.

First, additional and more intensive

studies can be more reliably conducted on Wildlife Management Areas
or state parks where land use practices are more stable than on private
land, where wooded land may be cleared or cattle may be shifted from
one area to another because of grass availability.

Second, it was

believed that public land areas in the state which harbored particular
ly large lone star tick populations should be identified for possible
experimental control practices.

West Bay WMA, Chicot State Park and

Fontainebleau State Park were the sites in which the most lone star
ticks were found.
A factor which all four sites in the bottomland at which lone
star ticks were found had in common was the presence of domestic
42
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Table 5.

Sites

*

Lone star ticks found In upland survey, spring and summer 1970.

Name

Date
Surveyed

Ticks
larvae nymph adult

1

Lake Bistineau State Park

29 May

11

12

3

Jackson-Bienville Wildlife Manage
ment Area

30 May

1

3

5

Lake d'Arbonne State Park

30 May

3

2

7

Chemin a Haut State Park

1 June

1

2

9

Zemurry Deer Managment Area

5 June

3

1

11

Sanu Houston State Park

8 June

13

West Bay Wildlife Management Area

9 June

42

3

15

Chicot State Park

10 June

38

11

17

Toledo Bend, Proposed State Park

12 June

9

20

19

Toledo Bend, Proposed State Park

13 June

5

13

21

Toledo Bend, Proposed State Park

13 June

22

7

23

Toledo Bend, Proposed State Park

14 June

2

0

25

Catahoula Wildlife Management Area

20 June

15

0

27

Red Dirt Wildlife Management Area

19 June

36

2

29

Fontainebleau State Park

1 July

36

19

31

Livestock Farm, Clarence

16 July

33

Livestock Farm, Spillman

28 July

35

Livestock Farm, Clinton

24 July

X = larvae found during one drag.

X*

X

2
X

6
3

1
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Table 6.

Sites

2

*

Lone star ticks found in bottomland site survey, spring and
summer 1970.

Name

Date
Surveyed

Russell Sage Wildlife Management
Area

31 May

4

Red River Wildlife Management Area

21 June

6

Longfellow-Evangeline State Park

30 June

8

Livestock Farms, Chenlers

26 June

10

Livestock Farm, St. Joseph

6 July

12

Livestock Farm, Delhi

7 July

14

Forest, Delhi

8 July

16

Livestock Farm, Dixie

15 July

18

Livestock Farm, Caspiana

16 July

20

Forest, Powhatan

17 July

22

Halifax Plantation, Grand Ecore

17 July

24

Livestock Farm, Bunkie

18 July

26

Livestock Farm, Lecompte

18 July

28

Point Lookout Hunting Club,
Transylvania

19 July

30

Forest, Point Chevreuil

23 July

32

Forest Cypremort Point

23 July

34

Forest, Lakeland

31 July

X = larvae found during one drag.

_______Ticks______
larvae nymph adult

X*

1

1

8

3

X

X

X

livestock.

No effort was made at Red River WMA or the livestock farm

at Lecompte to control external pests and these are the two bottomland
areas in which larae, nymph and adult ticks were found.

At the Red

River site, cows, horses and goats graze on the Red River levees and
rest in shade at the base of the levee and this is the area in which
the ticks were found.

The Lecompte site consisted of a small (6-8

acres) pasture with 11 head of cattle.
The other two bottomland sites harboring ticks were livestock farms,
one in the Red River bottom, the other in the Mississippi River bottom.
At the Mississippi bottom site (St. Joseph) one mass of larvae was
found in a wooded area that cattle did not have access to because of
fencing and the host thus was probably a wildlife species.

At the

livestock farm in the Red River bottom site a mass of larvae was found
on a shaded, grassy area that cattle did have access to.

Cattle were

sprayed at both sites for lice during the winter and backrubbers were
maintained for horn fly, Haematobia irritans L. , control during the
summer.

Foremen at both farms stated that they did not recall ob

serving ticks on their livestock.

Since only larvae were found at

these two sites, it is possible that a wide ranging host, such as fox,
deer or raccoon, could have been the host for the female tick that
produced the eggs and larvae.
The presence of domestic livestock on an area can affect the
abundance of ticks in two ways, either increasing the population or
reducing it.

Regular applications of insecticide for control of

external parasites of livestock can greatly reduce populations of
ticks.
Lancaster (1957) has demonstrated that populations can be
reduced to a minimum but not eradicated, probably because of wildlife
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hosts.

On the other hand, domestic livestock which are rarely if ever

treated serve as ideal hosts for the lone star tick because of their
large size which can accomnodate many ticks and which present a larger
surface area for picking up ticks from vegetation.

Additionally, all

stages of this tick including larvae will readily attack and feed on
hosts the size of cows (Hair and Howell 1970).

Clearly untreated

livestock may increase tick populations or they may cause the intro
duction of ticks intoj previously uninfested areas through introduction
of infested stock.
A high wildlife population probably affects tick populations in
much the same way as livestock.

At least two upland sites, Chicot

State Park and Fountainebleau State Park, harbored high tick numbers
but no livestock were present.

Neither area is open for hunting, thus

there is no annual removal of potential hosts by man as there is on
Wildlife Management Areas add the human presence with its associated
litter and camp cooking leftovers doubtlessly causes scavenging
animals such as raccoons, opossums, and various rodents to frequent
the site in higher numbers than they would if humans were not present.
This increased animal movement in an area in which ticks naturally
occur would be expected to increase the tick population because the
chance of host-tick contact is increased.
Another factor influencing tick populations within the two areas
is land use practices.

Much of the upland in the state is infertile

and too hilly to grow row crops while the bottomland sites are
quite productive with cotton, soybeans, and sugarcane intensively
cultivated.

In fact, nearly all the suitable farmland in the

Red River valley is under cultivation or in pasture and some

of the remainder is being cleared.

For example, site number 17, a 200

acre bottomland forest was surveyed on July 17.

In late September

when it was again visited, the forest had been cleared and the site
transformed into pastureland complete with grazing cattle.

The situ

ation is even more dramatic in the Mississippi River valley.

Here,

although extensive bottomland forests remain and little difficulty
was experienced in locating satisfactory survey sites, tremendous
acreage has been cleared and drained for soybean production rendering
it, of course, unsuitable for permanent host or tick habitat.

Fre

quently, the only uncleared areas are too low, too wet or not
attractive cropland for other reasons.

Alluvial croplands and wooded

areas along their borders have been subjected to heavy applications
of persistent pesticides since the 1940's.

This may have had some

affect on tick abundance around the fields in question but probably
has not affected over-all tick abundance in the bottomland because
the primary crop involved, cotton, is not attractive to potential
hosts and hence receives little animal use.

At the same time upland

regions are utilized most frequently in timber production or wooded
pastures, both of which are more favorable tick habitat.
All upland land use practices are not equally conducive to
tick survival.

Well managed long leaf Pinus palustris forests which do

not comprise a large percentage of upland areas appear not to offer
suitable habitat for the lone star tick.

Observation indicated that if

the pine trees are properly thinned for highest timber yield, sunlight
bathes the forest floor nearly everywhere which probably does not allow
maintenance of the critical temperature-relative humidity balance
necessary for egg hatching, molting, or even tick survival.

A series
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of ten drags (not Included in the survey data) conducted In this type
forest at Red Dirt WMA which Is owned and managed by the Forest Service
and West Bay WMA. which Is owned largely by commercial timber interests
and leased by the Louisiana Wildlife and Fisheries Commission yielded
no ticks.

These forests were composed of even age pine trees and

native grasses.

TSI (Timber Stand Improvement) has eliminated hard

wood trees except along creeks and prescribed burning prevents brush
from invading.

Burning by itself is not regarded as a particularly

effective tool for tick eradication (Theiler 1965) and in this case
the probable reason for low tick populations is that brush control by
burning eliminates most of the shade which ticks must have to moderate
the high temperatures and low relative humidities found under direct
sunlight conditions.

Utilization of this habitat by potential hosts

can be expected to be low because of the absence of protective cover
aid animal or vegetative food sources.
Most upland areas however, are not intensively managed and a
pine-hardwood forest with a thick understory is one of the most
productive tick habitats in the state.

Although these factors in

fluence to some extent the size and distribution of tick populations
within an area the survey does indicate a basic difference between
the two areas in ability to support and maintain tick populations.
To provide additional information on the distribution of lone star
ticks, host animals were collected from upland and bottomland areas
and examined for ticks.

Survey of Host Animals
Sixty-two specimens belonging to 10 species were examined for
ticks.

Animals examined from upland sites and ticks recovered from

49

them are listed in Table 7.
are shown in Table 8.
the Appendix.

Host animals and ticks from bottomland sites

Common names of animals collected are listed in

No A. americanum were found on animals collected from

the bottomland and nearly all animals from upland areas were infested
with lone star ticks.

Although the sample size is small and there are

differences in species examined between the two areasjthere is a
strong indication that animals from upland areas are more likely to
become infested with lone star ticks than animals from bottomland
areas.
These data are consistent with those from Oklahoma (Cylmer, et al.
1970) and Arkansas (Tugwell and Lancaster 1962) in that the most A.
americanum were found on the larger and more widely ranging animals such
as the raccoon. Clymer, et al. (1970) found the most ticks (all stages)
on cattle, deer, and raccoons respectively.

Tugwell and Lancaster

(1962) found the most ticks on grey fox, striped skunk and raccoon
respectively.

A direct comparison of the importance of different hosts

is difficult because of differences in animals examined and time of
the year in which collections were made.

Generally, A. americanum

shows little host specificity and the extent of parasitism depends
on the size and habits of the host (Clymer, et al. 1970).

Effect of Soil Moisture on Tick Survival
Because of the disproportionate distribution of the lone star
tick in the state, additional factors were considered in an effort
to determine what might be responsible for the difference.

Among

climatic factors* temperature and total rainfall were thought not to
be important factors because isotherms transverse the state from east
to west rather than from north to south, the direction of the alluvial

Table 7.

Date

Species of ticks and host animals collected at upland sites.

Site

No.

Animals

Ticks

No.

2

5/30 Jackson-Bienvilie WMA.

1

Canis familiaris L.

6/5

4

C. familiaris

28

Rhipicephalus sanguineus (Latreille) (28 N)

1

Sylvilagus floridanus
(J. A. Allen)

19

A. americanum (10 L, 9 N)

Zemurry Park DMA

8/22 Converse

1 Dasypus novemcinctus L.
1 D. novemcinctus'
1 D. novemcinctus
1 Procyon lotor Illiges
1 Buteo lineatus (Gmelin)
9/4

Keithville

1

S. floridanus

1
1

S. floridanus
S . floridanus

1
1

S . floridanus
S. floridanus

1

S. floridanus

1

S. floridanus

1
1

S. floridanus
S. floridanus

1

S . floridanus

A. americanum (1 2, 1 5)

1
1
1
1
187
0

Haemaphysalis
A. americanum
A. americanum
A. americanum
A. americanum

3
5
122
7
2
30
15
7
24
4
39
12
19
5
1
4
15

H.
A.
H.
A.
H.
H.
A.
H.
H.
A.
H.
A.
H.
H.
A.
A.
H.

leporis-palustris (Packard)
(L)
(N)
(L)
(155 L, 32 N)

leporis-palustris (N)
americanum (2 L, 3 N)
leporis-palustris (117 L, 5 N)
americanum (L)
leporis-palustris (N)
leporis-palustris (13 L, 17 N)
americanum (13 L, 2 N)
leporis-palustris (L)
leporis-palustris (9 L, 15 N)
americanum (3 L, IN)
leporis-palustris (30 L, 8 N, 19)
americanum (L)
leporis-palustris (18 L, 1 N)
leporis-palustris (N)
americanum (N)
americanum (L)
leporis-palustris (12 L, 3 N)

Table 7.

Date

Site

Species o£ ticks and host animals collected at upland sites.

No.

Animals

No.

2
1

D. novemcinctus
Didelphis marsupialis L.

Leesville

2

D. novemcinctus

0

9/10 Leesville

1

D. marsupialis

0

9/9

10
2

(Cont'd)

Ticks

A. americanum (6 N, 2 9. 3 9)
D. variabilis (IN, 1

Table 8.

Species of ticks and host animals collected at bottomland sites.

Date

Location

No.

Scientific Name

7/8

Transylvania

4

C. familiarus

8/6

Lakeland

1
4

D. marsupialis
Rattua rattus frugivorous
(Rafinesque)

1
2

D. marsupialis
R. r. frugivorous
Sciurus carolinensis
(Gmelin)
Pipilo erythrophthalmus

8/9

No.

15
1
1

Ticks

R. sanguisuga (15N)
D. variabilis ($)
Ixodes sp. (¥)

0
0
0

1M
8/10

1
2

D. marsupialis
R. r. frugivorous

\J

8/11 Lakeland

2
3

D. marsupialis
R. r. frugivorous

0
0

8/12 Baton Rouge

1

D. marsupialis

0

8/13 Baton Rouge

1

D. marsupialis

0

8/14 Lakeland

1

D. marsupialis

0

8/14 Krotz Springs

Strix varia Barton

0

8/14 Baton Rouge

P. lotor

0

8/18 Baton Rouge

P. lotor

0

2

Ixodes sp. (1$>

Table 8.

Date

Species of ticks and host animals collected at bottomland sites.

Location

No.

Scientific Name

No.

1

D. marsupialis

0

8/19 Baton Rouge

1

D. marsupialis

0

8/21 Baton Rouge

1

P . lotor

0

8/29 Krotz Springs

1

P. lotor

0

8/30 Lakeland
Lakeland

1
2

D. marsupialis
P. lotor

0
10

(Cont'd)

Ticks

Ixodes sp. (3L, 4N, 2-?, l£)
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or river bottom areas.

Monthly average temperature and total

monthly precipitation figures for the 6 sites during the study period
are given in the Appendix.

Other environmental differences between

the two areas include edaphic and biotic factors.

The edaphic factors

are those which affect vegetation and animal life through the soil and
are discussed later in connection with the soil type analysis.
The biotic factors include the types of plants and animals and their
relationships.

The vegetation in Louisiana was divided into several

regions based on the presence or absence of certain characteristic
species by Brown (1945).

The upland area of Louisiana includes the

short leaf pine-oak-hickory region of northwest Louisiana, the long leaf
pine region in the middle of the state and the upland hardwoods region,
a small area east of the Mississippi River.

The vegetation of the

Mississippi River floodplain, the delta, and the floodplain of the
larger streams such as the Red, Sabine and Ouachita Rivers he classi
fied as the bottomland hardwood and cypress region.

The treeless area

of southwestern Louisiana was classified as the prairie region and the
wet lands of coastal Louisiana were named the marsh region.
Another difference between upland and bottomland areas is that a
portion of the bottomland is inundated by rainwater during the late
winter, spring and summer; other portions are inundated for shorter
periods (Carter 1969).

It was hypothesized that flooding or high

soil moisture could exert an influence on tick survival in the bottom
land area and a soil moisture study was conducted during the fall,
winter and spring months when this factor would be most critical.
Hooker, et al. (1912) have observed that engorged cattle ticks
which fell into standing water failed to survive, although submergence
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for 2 or 3 days had little effect bn survival.

In our laboratory,

engorged larval and nymphal A. americanum have survived submergence
for as long as a week.
During this study, flooding was noted at the Lakeland site.

It

was under %- 5 Inches of water each time it was visited from early
January until late April.

The Red River site was either under water

or standing water was in the exclosures in January and again from early
March through late April.

The two bottomland locations at St. Joseph

were flooded in January and then again from February to late April.
No flooding occurred at upland sites or the St. Joseph bank sites
during the study although the ground was frequently wet by rain.
Statistical analysis of 1 inch and 4 inch soil sample data, in
which sites were nested in areas, locations nested in sites and the
soil samples were considered as random samples taken within location
and replicated in time, indicated that a highly significant (P<.01)
difference in percent soil moisture existed between the upland and
bottomland areas and between locations within sites at both depths
during the study.

There was no statistical difference between sites

within the two areas.

Soil moisture data on which these tests were

run are shown in Tables 9 and 10, results of the analysis are in the
Appendix.
The number of ticks recovered and the percent recovery of ticks
released in the exclosures are listed in Tables 11 and 12.

Engorged

larvae, engorged and unengorged nymphs and unengorged adults success
fully overwintered.

No ticks successfully overwintered at the Catahoula

site, Location 2 or at either Lakeland site.

Fire swept through the

woods in which Zemurry Location 1 was situated in January and destroyed

Table 9.

Percent soil moisture on different dates at depths of 1 inch as measured at 2
locations at each of 3 upland and 3 bottomland sites.
Bottomland Sites

Upland Sites
Date
10/13

10/26

11/10

11/24

12/15

1/12

Site

Location
2
1

Date

West Bay WMA
Catahoula WMA
Zemurry WMA

43.2
42.4
41.3

35.7
34.9
39.8

10/13

West Bay WMA
Catahoula WMA
Zemurry WMA

39.1
28.5
38.5

29.6
24.0
35.1

10/26

West Bay WMA
Catahoula WMA
Zemurry WMA

30.6
35.5
43.5

67.5
30.8
25.6

11/10

West Bay WMA
Catahoula WMA
Zemurry WMA

25.8
25.2
41.5

25.7
22.6
26.4

11/24

West Bay WMA
Catahoula WMA
Zemurry WMA

29.5
31.4
54.8

38.1
22.8
35.1

12/15

West Bay WMA
Catahoula WMA
Zemurry WMA

40.8
32.3
54.8

53.4
27.6
35.1

1/12

Site
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland

Location
2
1
65.9
54.9*
80.8
45.9

90.2
46.5*
78.7
65.8

82.4
56.6*
81.7
100.0

90.1
74.5*
92.6
100.0

56.6
58.7*
80.9
66.7

89.4
73.9*
71.1
85.3

100.0
43.6*
60.6
58.0

72.5
50.9*
66.4
82.9

92.0
52.5*
67.4
66.8

88.1
65.5*
73.5
77.6

98.8
65.1*
66.5
79.1

100.0
71.0*
75.8
84.1

Table 9.

Percent soil moisture on different dates at depths of 1 inch as measured at 2
locations at each of 3 upland and 3 bottomland sites. (Cont'd)
Bottomland Sites

Upland Sites
Date
1/28

2/16

3/9

3/29

4/22

5/31

^

Bank

Site

Location
2
1

Date

Sites
St. Joseph

West Bay WMA
Catahoula WMA
Zemurry WMA

42.2
34.0
50.8

50.3
23.7
23.9

1/28

West Bay WMA
Catahoula WMA
Zemurry WMA

51.0
62.7
41.4

33.8
30.8
33.8

2/16

West Bay WMA
Catahoula WMA
Zemurry WMA

39.3
37.0
43.2

51.6
29.7
40.3

3/9

West Bay WMA
Catahoula WMA
Zemurry WMA

43.3
52.0
43.3

50.0
32.5
29.3

3/29

West Bay WMA
Catahoula WMA
Zemurry WMA

37.7
30.3
33.5

41.0
25.9
31.3

4/22

West Bay WMA
Catahoula WMA
Zemurry WMA

30.1
28.9
26.3

45.7
24.9
19.0

5/31

Sites

Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland

Location
1
2
90.0
56.8*
84.3
69.8

100.0
65.5*
76.0
87.2

68.5
52.1*
76.5
62.2

84.8
67.5*
83.4
86.6

80.8
56.6*
67.2
66.7

88.9
67.1*
82.2
84.1

91.8
45.3*
67.0
83.7

92.6
62.0*
96.5
76.9

65.3
47.9*
70.7
42.6

78.8
42.2*
69.7
82.3

49.0
40.2*
82.3
40.7

59.0
44.1*
90.5
53.9

Table 10.

Percent soil moisture on different dates at depths of 4 inches as measured at 2
locations at each of 3 upland and 3 bottomland sites.
Upland Sites

Date
11/24

12/15

1/12

1/28

2/16

3/9

Site

Bottomland Sites
Location
2
1

Date

West Bay WMA
Catahoula WMA.
Zemurry WMA

27.5
24.4
29.5

22.7
21.1
20.4

11/24

West Bay WMA
Catahoula WMA
Zemurry WMA

25.8
25.5
33.8

21.1
21.3
25.2

12/15

West Bay WMA
Catahoula WMA
Zemurry WMA

30.5
30.1
33.3

31.0
23.2
27.3

1/12

West Bay WMA
Catahoula WMA
Zemurry WMA

29.6
28.5
30.7

27.8
21.4
21.9

1/28

West Bay WMA
Catahoula WMA
Zemurry WMA

30.8
33.1
30.5

28.8
28.3
24.0

2/16

West Bay WMA
Catahoula WMA
Zemurry WMA

31.9
33.2
32.5

30.4
24.5
28.2

3/9

Site
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland

Location
1
2
41.0
35.7*
46.1
37.4

46.7
37.9*
47.7
65.1

41.0
37.8*
51.0
37.6

48.6
42.0*
49.9
61.3

45.0
40.0*
49.1
39.8

50.9
43.7*
52.2
61.7

45.2
38.5*
50.1
39.4

55.2
45.2*
53.3
64.4

45.5
38.6*
51.1
42.1

50.9
48.1*
56.0
65.6

44.5
38.5*
53.6
39.6

48.2
44.2*
54.6
61.3

Table 10.

Percent soil moisture on different dates at depths of 4 inches as measured at 2
locations at each of 3 upland and 3 bottomland sites. (Cont'd)
Bottomland Sites

Upland Sites
Location
Date
3/29

4/22

5/31

*

Site

Location
Date

Site
St. Joseph

West Bay WMA
Catahoula WMA
Zemurry WMA

32.0
32.6
28.5

32.4
26.5
23.4

3/29

West Bay WMA
Catahoula WMA
Zemurry WMA

29.1
27.4
25.0

28.3
21.9
24.5

4/22

West Bay WMA
Catahoula WMA
Zemurry WMA

25.4
25.8
21.1

27.8
22.8
19.0

5/31

Bank sites

Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland
St. Joseph
Red River WMA
Lakeland

44.6
38.5*
50.0
45.8

50.4
41.9*
52.2
69.1

39.7
33.8*
44.5
37.3

44.1
36.2*
50.8
59.3

34.2
29.4*
47.3
39.1

40.8
37.2*
53.6
50.6

Table 11.

Date and number of ticks recovered from exclosures.

Upland area.

Site and Location
Catahoula

West Bay
2

1
Date

Nymphs Adults

Zemurry

1

Nymphs Adults? Nymphs

2

Adults- Nymphs

1

Adults

Nymphs

2
Adults

Nymphs

Adults

2/17

0

0

0

0

0

0

0

0

0

0

18

0

3/8

28

4

0

0

25

8

0

0

0

0

0

0

3/10

0

0

0

0

0

0

0

0

0

0

14

2

3/29

1

0

0

2

0

0

0

0

0

0

0

0

4/21

5

0

0

0

15

1

0

0

0

0

0

0

4/23

0

0

0

0

0

0

0

0

0

0

7

4

5/31

0

0

0

0

0

0

0

0

0

0

11

1

TOTAL

34

4

0

2

40

9

0

0

0

0

50

7

Percent
survival

50

13

0

8

59

29

0

0

0

0

71

22

Table 12.

Date and number of ticks recovered from exclosures.

Bottomland area.

Site andi Location
St. Joseph

Red River
2

1

2

1*

Lakeland

3*

4

2

1

a

Date

N**

A

N

A

N

A

N

A

N

A

N

A

N

A

N

A

2/17

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

3/10

0

0

0

0

15

2

0

0

0

2

0

0

0

0

0

0

4/2

2

1

0

0

0

1

0

1

0

0

0

0

0

0

0

0

4/23

5

0

2

0

0

6

2

4

2

0

0

0

0

0

0

0

6/1

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

TOTAL

7

0

2

0

16

9

3

5

2

5

0

0

0

0

0

0

10

3

8

0

29

4

16

8

20

0

0

0

0

0

0

Percent
survival

* Exclosures on bank.
* * N = nymphs; A = adults.
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the exclosures.

No ticks were subsequently recovered there, but this

may have been due to the fire.
Some individuals of all stages did successfully overwinter at the
bottomland sites; although upland survival was 39.7% and bottomland sur
vival was only 4.5%.

However, statistical analysis of percent survival

in which sites were nested in areas and location nested in sites, in
dicated that there was no significant difference in nymphal or adult
overwintering survival between the upland or bottomland areas or between
sites within areas.

Analysis of the St. Joseph bank and bottomland

location survival data indicated that no significant difference existed
between these two locations.

Before analysis, percent tick survival

figures were transformed to angles of information in degrees (Steel and
Tourrie, 1960).

Results of the analysis are in the Appendix.

Correlations were calculated on percent survival of unengorged
nymphs and unengorged adults with average percent soil moisture during
the study.

There was a negative correlation (r«=-.95; P^.01) between

nymphal survival and soil moisture.

Unengorged adult survival and per

cent soil moisture was also negatively correlated (r=r.63) - but this
was not significant.

The bank site data at St. Joseph (Sites 1 and 3)

were not included in either correlation because the bank is not a
natural feature of bottomland areas.
Soil texture analysis revealed that the upland sites were sandy loam
or fine sandy loam while the bottomland sites were all clay, as shown in
Table 19.

Sand plays almost no part in soil reactions but it is im

portant in the movement of air and water, allowing these substances to
pass relatively easily.

Clay particles on the other hand have an ex

tremely large exposed surface and are high in total water-holding
capacity.

Clay can serve as storage reservoirs for plant nutrients and
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water (Lytle 1968).
Cooley and Hohls (1944) state that the genus Amblyomma is geographi
cally limited to warmer countries of

the

world below the 40thparallel.

Although the overwintering site

of

the lone star tickisnot known,

it is probable that the site must offer protection from extremes of air
temperature and also shield the tick from prolonged submersion under
rainwater.
1The higher percent soil moisture and flooding at the bottomland sites
are due to the soil type (clay) and its ability to hold water.

The sign

ificant correlation of nymphal survival with average percent soil moisture
and the fact that over eight times as many ticks survived in the upland
area as in the bottomland area suggest that rainwater, perhaps by drown
ing, adversely affects tick survival in the bottomland.

This, however,

is not verified by the ANOV test on tick survival in which
was found in survival between upland

and

no difference

bottomland areas;thus a

difference may exist but this study was not sufficient to indicate it.
The correlation between ticks survival and soil moisture does not estab
lish a cause and effect relationship.
No larvae were recovered from engorged females that were released
in the study exclosures.

Harris (personal communication) reported re

leasing 16 engorged females which laid egg masses on March 12, 1970
and only 4 of these egg masses were beginning to hatch on June 10.
Therefore the total effective temperature necessary for hatching may not
have been reached in this study.
An attempt was made to equalize each site with respect to litter
coverage and undergrowth density and an evaluation of these charac
teristics according to Hair and Howell (1970) is given in Table 13.
Leaf litter from bottomland trees is similar in depth to that
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Table 13.

Litter coverage and undergrowth density of study sites.

Sites

Litter coverage*

Undergrowth
dens ity

Upland
West Bay WMA
1
2

<05
<75

>50
>75

Catahoula WMA
1
2

<75
<75

-05

Zemurry DMA
1
2

>75
>75

<75
>75

Red River WMA
1
2

>75
>75

<75
>75

St. Joseph
1
2

>75
>75

>50
<75

Lakeland
1
2

>75
0 5

>75
<75

< 5 0

Bottomland

1

Expressed as an estimate based on 100% coverage meaning an entire
blanket of litter within a particular area.
Expressed as a visual estimate based on 1007. coverage meaning no
sun-rays penetrate to the forest floor (Hair and Howell, 1970).

65

from upland trees, but the frequent wetting and drying of the bottom
land litter leaves It dark and brittle.

Milne (1943) has correlated

populations of the sheep tick Ixodes ricinus with litter depth in
northern England.

Study of a Larval Congregation
Twenty-four hour observations of the larval congregation from
7 p.m. August 15 to 7 p.m. August 16, 1970 indicated that there was
no vertical movement of the ticks in response to daily temperature or
relative humidity fluctuations.

The moderating effect of the forest

canopy was evident in the differences in temperature and relative
humidity between the recorder near the larvae and the one in the pas
ture.

Near the larvae the temperature remained at 75° from 7 p.m.

August 15 when recording began until 8 a.m. the next morning; it
rose to 88° at 1 p.m. then began falling and was 82° at 7 p.m. August
16 when the observations were terminated. .... Relative humidity remained
at 92% near the larvae from 7 p.m. August 15 until 9 a.m. August 16,
dropped to 48% at 1 p.m. then began rising and was 88° at 7 p.m.
when the observations were terminated.

At the pasture site the temper

ature remained at 75° from 7 p.m. August 15 until 7 a.m. August 16
then rose to 100° by 10 a.m., remained there until 3 p.m. when it
rose to over 110° and off the scale of the recorder.

At 4 p.m. the

temperature started dropping and was 86° at 7 p.m. when observations
were terminated.

The humidity at the pasture site remained at 100%

from 7 p.m. until 8 a.m., then rapidly dropped to 36% at noon, re
mained there until 4 a.m. then slowly rose to 88% at 7 p.m.
The pasture site where no ticks were present had higher temperatures
and lower relative humidities than the forest site.

The temperatures
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near the larvae never reach 90° F; in the pasture the temperature re
mained over 90° F for 6 hours and reached 110° F for a one hour period.
Relative humidity near the larvae was below 707. only about 5 hours
during the 24-hour period but at the pasture site it was below 70° for
10 hours.
Observation of the larvae at weekly intervals indicated that pro
gressive mortality occurred from mid August through late September.
The larval mass was smaller at each observation until only about 300
remained on September 26.
On that date the hygrothermograph was set out and during the night
a cool front which dropped the temperature from 95° to 64° and severe
thunderstorms moved through the area.
remained on the grass blade.

The next day only 20-25 larvae

HAir and Howell (1970) recently have

noted that heavy rains and strong winds dislodge larval ticks and may
cause 90% mortality.

The next date the larvae were observed, October

3, no larvae were present.

No vertical movement of larvae was observed.

Lees and Milne (1951) indicate that vertical movement of _I. ricinus
occurs because of the time difference in recovering released larvae.
However, they also report overwintering of unengorged larvae, which
does not occur in A. americanum.

Distance of Attraction of CO 2
Observation I.

No ticks were recovered, that is, none were attracts '

ed to the dry ice and found resting on the 3 x 3
cloth during the entire observation period.
why no ticks were recovered.

foot flannel ground

Two factors could explain

The observation was made in the Pavilion

a few days after the Budweiser Clydesdale horses were on exhibit.
Smith et al. (1946) found that D. variabilis was attracted to odors
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from potential hosts.
If A. americanum reacts the same, the ticks may have responded to
odor from straw and manure where the horses rested rather than to the
CO2

from the dry ice.

Second, house sparrows, Passer domesticus L .

feed and nest in the Pavilion.

Upon returning to observe the ground

cloth on several occasions they were seen to fly up from the vicinity
of the dry ice.

There is a very distinct possibility that these birds

ate all the ticks.

After the observation was made the area was care

fully inspected and no ticks were seen.
served in the area.
Observation II.

No imported fire ants were ob

The rest of the observations were made in the field.
Table 14 lists the number of unengorged adult

ticks recovered at the various time checks in this 12 foot trial.

In

addition to the 66 recovered from the ground cloth during the observa
tion period, an additional 11 ticks were removed from the observer's
body.

Since it was impossible to determine when they attached, 11 was

subtracted from 155 to give a recovery of 44.2%.

Adults were first

recovered from the ground cloth 30 min. after CO 2 source placement. The
temperature was 72° F and the relative humidity 20% when the ticks
were set out at 4 p.m. the day before the observation period.

During

the night the temperature dropped to 40° F and the humidity rose
rapidly from the 20% at 4 p.m. to 100% at 6 p.m. and remained there
until 10 a.m. the next morning, at which time it started to fall and
was only 20% at 1:30 p.m. when observations were concluded.

The temp

erature was 55° at 9:30 a.m. where the dry ice was set out and rose
to 80° F by the end of the observation period.
Observation III.

Adult, ticks recovered are listed in Table 15.

The first ticks appeared on the ground cloth in the 20 ft. test 2 hours
after the trial was initiated by putting out the CO 2 source.

Four
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Tuble 14.

Number and 7« recovery of adult ticks at different time
intervals after placement of CO2 source 12 ft. from
location of tick release.*

Time interval after
CO2 source placement

7.
Recovered

15 min.

0

0

30 min.

3

2

1 hr.

30

20

2 hr.

23

15.4

4 hr.

10

6.7

66

44.2

TOTAL

*

Number
Recovered

155 adults released.
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Table 15.

Number and % recovery of adult ticks at different time
Intervals after placement of C0« source 20, 30 and 40 ft.
from location of tick releases.*

%
Distance
15
min.

*

Number Recovered
1
2
4
6
30
5
min. hr. hr. hr. hr. hr.

Total

Recovered

20 feet

0

0

0

11

19

6

3

39

24.6

30 feet

0

0

0

0

20

5

6

31

19.6

;40 feet
1

0

0

0

0

0

0

5

5

3.1

158 ticks released at each distance.
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hours after initiation 20 ticks had moved 30 feet and 6 hours after
initiation 5 ticks were found on the ground cloth in the 40 foot trial;
the percent recovery was highest at 20 feet, second at 30 feet and
lowest at 40 feet.

At 4 p.m. when the ticks were set out the temperature

o
was 86 , the relative humidity 50%.

During the night the temperature

dropped to about 66° F, the relative humidity rose to 100% by 6 p.m.
and remained there until 8 a.m. the day of the observations.
was jset out at 9:30 a jn.

Dry ice

During the observation period the temperature

rose to 88° F, the relative humidity dropped to 55%.
Observation IV.

One hundred twenty nymphs were set out at 4 p.m.

where the temperature was 95° F and the relative humidity 45%.

The

temperature dropped to 74° F and the relative humidity rose to 90% dur
ing the night • VJiisn the observation period was initiated by putting
the dry iceout at 8:30 a.m. the next morning the temperature was 86°
F and the relative humidity 78%.
temperature rose to 92

o

During the observation period the

F and the relative humidity dropped to 35%.

Table 16 lists the number of nymphs recovered.

The first nymph was re

covered 4 hours after placement of the CO^ source.
Observation V.

Movement of adult ticks at night could not be de

monstrated since no ticks were recovered during the night (between
10 p.m. and 5:30 a.m.) in either of the 2 trials.

In the first trial

one adult was recovered at 3:30 p.m. the afternoon after nighttime
observation.

In the second trial 2 ticks were recovered at 12:30 p.m.

the afternoon after observation as shown in Tables 17 and 18.

These

trials were conducted a week apart, the temperature was 92° F when the
adults were released at 4 p.m. and had dropped to 75° F during the
early morning hours.

The relative humidity was 45% at 4 p.m. and rose
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Table 16.

Number and % recovery of nymphal ticks at different time
Intervals after placement of CO2 source 15 ft. from
location of tick release.*

Number
Recovered

7.
Recovered

30 min.

0

0

1 hr.

0

0

2 hr.

0

0

3 hr.

0

0

4 hrs.

1

0.83

6 hrs.

8

6.7

8 hrs.

4

3.3

13

10.8

Time interval after
CO 2 placement

1

TOTAL

*

126 nymphs released.

Table 17.

Number and % recovery of adult ticks at different time
Intervals after placement of CO2 source 20 feet from
location of tick release.*

Time interval after
10 p.m.

Number
Recovered

%
Recovered

30 min.

10:30 p.m.)

0

0

1 hr.

11 p.m.)

0

0

2 hr.

12 p.m.)

0

0

3 hr.

1 a.m.)

0

0

4 hr.

2 a.m.)

0

0

5 hr.

3 a.m.)

0

0

6 hr.

4 a.m.)

0

0

16% hr.

2:30 p.m.)

0

0

17% hr.

3:30 p.m.)

1

1

18% hr.

4:30 p.m.)

0

0

1

1

TOTAL

* 100 adults released.

73
Table 18.

Number and % recovery of adult ticks at different time
Intervals after placement of CO 2 source 20 feet from
location of tick release.*

Time interval after
10 p.m.

1 hr. (11 p.m.)
2 hr. (12 p.m.)
3 hr. (1 a.m.)
4 hr. (2 a.m.)
5 hr. (3 a.m.)
6 hr. (4 a.m.)
7 hr. (5 a.m.)
7% hr.(5:30 a.m.)
10 hrs. (8 a.m.)
12 hrs. (10 a.m.)
14 hrs. (12 a.m.)
TOTAL

* 100 adults released.

Number
Recovered

7o
Recovered

0
0
0
0
0
0
0
0
0
0
_2

0
0
0
0
0
0
0
0
0
0
_2

2

2

to 927. during the night.

Hair and Hawaii (1970) assume that ticks are

attracted to bedded hosts at night by CO2

in animal's respiration but

this was not verified by these observations.
there was no wind movement.

Both nights were still,

This factor plus, the high relative humid

ity at night are seemingly the only differences between the night ob■

.

, >.‘

1

. ; r • .•

servations and the series of daytime Creels.,
These observations demonstrated that adult lone star ticks will
1

move at least 40 feet.during the day in;e 6 hour period to a C02 source
and that nymphswill travel at least 15 feet
•

the day to a C02 source.

in a 4 hour period during
. 1

During the observations, it was assumed that

ticks present on the ground cloth wfere there because of their attrac
tion to C02 and

not

due to randomwandering.

Nighttime movement of

adult ticks was

not

demonstrated.Because of the low percent recovery

in all observations, dry ice probably would be of little value as an
attractant in a tick control program in areas where a nonsecticidal
control method was desired.

In surveying for the presence of ticks

under environmental conditions similar to those in which these ob
servations were made, dry ice should be left in the field 2 hours or
more before moving to a new area.
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CONCLUSIONS

1.

Lone star ticks are more numerous in upland areas than in bottom
land areas of Louisiana.

2.

Soil moisture is significantly greater in bottomland than in
upland areas of the state from October - June.

3.

A statistically significant negative correlation existed between
average percent soil moisture and percent survival of unengorged
nymphs that were released in the fall and recovered in the spring
in the upland and bottomland.

4.

A series of observations indicate that adult ticks will crawl at
least 40 feet to a CO 2 source, nymphs at least 15 feet.

5.

Dry ice shows promise as a tick survey tool.

6.

Tick movement at night to a CO2 source was not demonstrated.
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Table 19.

Soil texture of study locations.

Site

Type

Location

UPLAND AREA
West Bay WMA

1
2

Fine sandy loam
Sandy loam

Catahoula WMA

1
2

Sandy loam
Sandy loam

Zemurry DMA

1
2

Fine sandy loam
Sandy loam

BOTTOMLAND AREA
Lakeland

1
2

Clay
Clay

Red River WMA

1
2

Clay
Clay

St. Joseph

1*
2
3*
4

Clay
Clay
Clay
Clay

*

Bank sites
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Table 20.

Location and Identification of tick species other than
A . americanum collected during survey.

Date

Site

Number Found

Name

5/30/70

Lake d'Arbonne State Park

2

Dermacentor variabilis (Say)

6/8/70

Sam Houston State Park

1

Amblyomna macula turn Koch.

7/6/70

Livestock Farm, St. Joseph

1

D. variabilis

7/16/70

Forest, Powhatan

1

D. variabilis

7/31/70

Forest, Lakeland

1

D. variabilis
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Table 21.

Common names of animals collected during host survey.

Scientific Name

Common Name

Didelphis marsupialis L.

common opossum

Dasypus novemcinctus L.

nine-banded armadillo

Sylvilagus floridanus (J. A. Allen)

eastern cottontail rabbit

Sciurus carolinensis Gmelin

grey squirrel

Rattus rattus frugivorus (Rafinesque)

black rat ('‘white-bellied roof
rat")

Canis familiaris L.

dog

Procyon lotor Illiger

raccoon

Buteo lineatus (Gmelin)

red-shouldered hawk

Strix varia Berton

barred owl

Pipilo erythrophthalmus L.

rufous-sided towhee

Table 22.

Average monthly temperature and totaly monthly precipitation near 6 study sites,
October 1970 - May 1971.

Temperature
Site

Station

0

N

D

J ■

F

M

A

West Bay WMA

Elizabeth

67.4

52.9

55.7

51.7

52.2

56.9

65.1

Catahoula WMA

Belah Fire Tower

63.9

53.9

54,5

49.2

50.5

54.8

65.0

Zemurry WMA

Hanmond

66.6

53.8

56.2

52.9

53.6

58.4

65.9

St. Joseph

St. Joseph Exp. Sta.

63.7

52.6

53.0

47.8

49.4

53.7

63.6

Red River WMA

Old River Lock

65.2

53.5

54.6

49.9

51.3

55.0

65.3

Lakeland

Melville

66.2

55.8

58.3

53.4

55.1

58.4

66.6

Precipitation
15.95

2.68

3.37

2.02

5.52

6.88

1.42

Belah Fire Tower

8.85

2.32

3.53

1.75

5.30

6.00

1.37

Zemurry WMA

Hanmond

8.22

2.76

6.88

2.33

6.04

4.70

1.89

St. Joseph

St. Joseph Exp. Sta.

10.44

2.58

3.95

2.28

7.77

4.88

2.57

Red River WMA

Old River Lock

8.85

2.27

3.24

2.06

5.72

3.61

1.82

Lakeland

Melville

8.46

1.81

3.76

1.33

4.02

4.35

0.41

West Bay WMA

Elizabeth

Catahoula WMA
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Table 23.

Analysis of variance of 1 Inch soil samples collected over an
eight month period.

Source

d.f.

M.S.

F.

.0058 N.S.

Dates

11

348.18

Areas

1

60,061.76

Sites / areas

4

488.62

Location / sites / areas

6

560.17

122

98.35

Error

122.92**
.87 N.S.
5.70**

N.S. = not significant.
* * = Significant at the.01 level of probability.

Table 24.

Analysis of variance of 4 inch soil samples collected over
a seven month period.

Source

d.f.

M.S.

Dates

8

72.05

Areas

1

12,953.85

Sites / areas

4

103.07

Location / sites / areas

6

454.86

89

6.89

Error

N.S. - not significant.
** = Significant at the .01/ level of probability.

F.

.0056 N.S.
125.68**
.227 N.S.
66.02**
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Table 25.

Analysis of variance of nymph survival.

Source

d.f.

M.S.

F.

Area

1

536.72

9.67 N.S.

Sites / area

4

192.53

3.47 N.S.

Error

6

55.48

N.S. = not significant.

Table 26.

,

Analysis of variance of adult survival.

Source

d.f.

M.S.

F.

Area

1

1,415.88

7.54 N.S.

Sites / area

4

660.67

3.53 N.S.

Error

6

187.21

N.S. = not significant.
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Table 27.

Analysis of variance of St. Joseph nymph survival.

Source

df

M.S.

Location

1

292.75

Error

2

264.04

F

1.11 N.S.

N.S. = not significant.

Table 28.

Analysis of variance of St . Joseph adult survival.

Source

df

M.S.

Location

1

316.13

Error

2

697.26

N.S.= not significant.

F

.453 N.S.
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